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(54) Electrostatic actuator 

(57) An electrostatic actuator (10) uses two-dimen- 
sional in-plane motion of a monolithic element suspend- 
ed by flexures which is unstable in the open-loop and 
uses feedback control to operate. By adding a common 
bias voltage to each of the stator electrodes (20, 22, 24, 
26) when the translator (14) and stator (12) are in the 
unstable equilibrium position, repulsion can be reduced 
to zero while the in-plane force remains in unstable equi- 
librium. Stabilizing the in-plane force at the unstable 
equilibrium position is achieved by shifting the electrical 
phase of the stator potential distribution in a direction to 
produce an in-plane force which opposes motion of the 
translators away from equilibrium position. Linear con- 
trol and pulse width modulation control permit altering 
the phase by less than the stator pitch. The drive elec- 
trodes of the translator and stator are used as position 
sensors for in-plane and out-of-plane relative displace- 
ments of the translator and stator concurrent with oper- 
ation of the motor using either pulse-width modulation 
or linear control. 
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